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Artificial. hteiligence 
hires &rne Away.: : 

Rockefeller University .end a p[o 
Peer in the field, noted in an Inter. 

-view that the term ‘artificial 
:intelligence” is itself part of the 
tproblem. : 

‘1 ?%e phrase artif[cial intelligence 
;is so arrogant I would prefer not’ 
!tO Use it,” Led&berg said. 1 think 
be@ are put off by that term. I 
I would, pr:fEr just to say ‘knowledge 

i%e%less speculatioh and over. 
ioptimistic enthusiasm that charac. 
fterized the field in its early years 
!hsts led Lederberg and many of te 
fdays artificial intelligence advo , 
mes to tread cautiously into new 
I !aPPl[CatiOn% from’energy to health . 

<care, while generally shunning pub 

‘lic~yieeking SpprOVal in the world 
!Of medicine, the developers of intel-. 
,l[gent computers are taking par&u- 
,lar care not to offend practicing 
Iphysicians or su 
ers will replace 1 

gest that comn 
uman doctors. 

t- 
F o 

alienate the already skeptical, and 
powerful, medical community, 
which has always been alert to po- 
tential threats t0 the’ traditional 
doctor-patient relationship, could 
place-an unsurmountable roadblock 
in thegrowth of computer medicine. , 

; ‘I cannot imagine replacfng a phy- 
sician with an automaton,’ Leder- 
berg said. ‘But as .a physician 
assistant there’s a role these .pro 
grams could play today.” Unfortu- 
nately, he said, ‘the resistance is 
substantial within the medical pro 
fession. largely because of rnitun 
derstanding of the uses.“. U ’ 

With many of the intelligent 

velop thinking computers began in 
the l!ZGOs,“@ficial intelligence”dx- 
perts have had to confront critics’ 
visions of a Brave New World. 

Now, with the creation of com- 
puter programs that can diagnose 
diseases - and sometimes outper- 
form human physicians in the pro 
cess - not all doctors are sure they 
want the help. 

“The most profoundly deprissing 
of all ideas about the future,of the 
human species is the concept of ar- 
tificial [ntelligence,’ wrote Dr. I.ew- 
is Thomas, chancellor of the 
Memorial Sloan-Kettering ,Cancer 
Center in New York, in an essay 
lamenting a future with machlhes 
running the world. .- 

“The ambition that human beings 
will ultimately cap their success as 
evolutionary overachievers by man- 
ufacturing computers of such corn- 
plexity and ingenuity as to be’ 
smarter than they are, and that these 
devices will take over and run the 

lace for human betterment or per- 
ti aps, later on, for machine better-. 
meqt, strikes me as wrong in a deep 
sense, maybe even evil,” Thomas 
said in a column earlier this year 
in the New England Journal of Medi- 
cine. 

His warning 1 which he later 
described as more tongue-in-cheek 
than serious - elicited p rash of 
responses from researchers in- 
velved in the young field of artificial 
intelligence, including two Stanford 
University scientists who are in the 
vanguard of developing computers 
that can think and act like doctors, 

:This research is seeking-ways to 
overcome the. tendency toward es- 
trangement between man and ma- 
chine.” contended Drs, Edward H. 
Shortliffe and Bruce G. Buchanan. 

‘We’re not trying to put doctors 
out of business,‘lsaid Dr. William 
Baker Jr., a National InStitUteS’ Of 
Health official involved in the devel- 
opment of biomedical computer pro 

_ grams. ‘But medical specialists are. 
going to have to get [nvolved with 
these systems.” ‘. 

‘Medicine .is going 30 have ib 
change. Medical education is putting 
less and less emphasis on rote 
learning and more and amore em- 
phasis on decision-making. Comput- 
ers can accumulate accurate 
knowledge far beyond that .which 
any human mind can hold People 
will be forced to work with them,” 
he added. 
Tagnostrc Computer 

Has Name Changed 1 . . 
The computerized medical 

diagnostic program devel- 
oped by Drs. Jack Myers and 
Harry Pople at the Univeristy 
of Pittsburgh. featured in this 
series, has undergone a name 
change. Formerly known as 

, 

INTERNIST, it is now called 
CADUCEUS. The change was 
made at the request of the 
American Society for Internal 
Medicine, whose publication 
is named The Internist. 

computer programs getting closer 
to application, the tiny; tightly knit 
community of artificial intelligence 
experts dealing with biomedical 
problems .- fewer than 100 world- 
wide, by one estimate -is now seek- 
ing to expan’d its ranks, make’ 
converts and spread the word to 
those who eventualiy will use these 
pr&u&* ; . :. -.. :. . . . . . 4. _  

Stanford University i&e&y ‘. 
sponsored 1 special “tutorial” ses- 
sion for practicing doctors. The or- 
ganizers were :astounded: at the 
respbnse.l’ more than 200 doctors- 
showed up for a two-day session that 
began at S:Op a.m. on a Svnday morn- 
ing. ’ - , , . . I. 

Although few medical schools yet 
offer courses in this area a select 
group of institutions are beginning 
to turn out physicians with a doc- 
torate in computer science as well 
as an M.D. 

‘The majority of phyiicians 
wouldn’t know what we’re.talking 
about. It’s a whole new field,” said 
Dr. Jack Myers, a University of 
Pittsburgh internist who has devel- 
oped the CADUCBUS computer pro 
gram, which ‘is about to undergo 
field testing. 

What advantages would this and’ 
other computer programs offer doc- 
tbrs and patients? 

Myers believes that the computer 
diagnosis of more than 500 diseases 
available in his CADUCEUS program 
would not only save doctors time 
but also save money for the con- 
sumer. 

‘When CADUCEUS is’ complete 
.and operating, it will save enough 
in direct patient workups - labs 
and X-rays - to more than ay for 
[tself. If it works the way I L iieve 
it will, it will give indications to 
physicians as to what needs to be 
done and what’s important to solve 
the problem.” * 

He estimated it might cost S2S to 
SSO for a computer to analyze 8 com- 
plicated case. And while he agreed 
&hat it won’t “replace specialists,” 
he said that an expert computer doc- 
tor “might cut down on consultants.” 
In today’s increasingly specialized 
medical world, a patient may often 
be shuttled from doctor to doctor, 
at great expense, to get an outof- 
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&ordinary-health problem‘ diag: : *An intelliger? program must 
nosedandtreated. ‘.,- i* ‘have some knowledge of its own 

Dr. Donald A.B. Lindberg, a . . limitations and offer no advice on 
University of Missouri physician some occasions. My lofty goal is for 
who has been active in the evolution 
of medical computers and info&a- 

a system to be authoritative when 
it knows enough and humble when 

tion systems for 20 years, believes - [t doesn’t.* . : ‘.. :. r (. ,.:*a 1 : !, ,” 
that “artificial intelligence is good 
medicine ” ./ 

Over the next 10 to -15 years, he 

But, he said, doctors must neck’ 
said he expects computers to find 
their way out of the research setting 

sarlljr be responsible for the hands, and info the doctor’s office. He said 
on treatment of patients, observing that prospect will be aided not only 

,. their symptoms and then deciding by advances in artificial intelli- 
whether to ask a corn 
‘If doctors’ egos are % 

uter for help. gence research but by the technol-,. 
reatened by ogy of computers themselves. .’ 

computers, we should console our- ‘, The “microprocessor revolutionl 
selves because humans are needed - making computers smaller and 
.for the actual clinical observations, y smaller -. is advancing so quickly, 

. There is no -way we ,wilJ ,be..by- \ tha many expect the hardware ,... qy& .-; -- : ‘. \’ problem :of developing a desk&e 

’ &minated r 
iali& can never he computer containing a complicated 

causep 3mart com- pyogram to be solved. ~~1 . ,. , ; ., 
. puter program can only work when Lindberg’s more cautious e61: 
‘it gets good input.” But he said that leagues cringed when asked for ‘cry- 
specialized computer programs, like stal ball” predictions and rejected 
the EXPERT program .he is helping any:estimate of when intelligent 

develop to diagnose rheumatic dis- , medical computers will become a 
eases, may be particularly attractive feature of medical practice. 

when human exprts, are in short ‘That’s like being asked when you 
supply. .I’ -- ‘.. 

‘If I had a disease, I would want 
are going to have the cure for can- 
cer. I’d rather be cautious about pre- 

to see’an expert. But only 2 percent 
6f people who-have arthritis ever 

dictions,” said Stanford’s Shortliffe. 
He recalled the early forecasts of 

see a rheumatologist,” Lindberg told his predecessors, which “oversold’ 
doctors attending the Stanford sym- the speed with which artificial intel- 
posium. In a six-month test oT dif- ligence would be applied, and said 
ficult case histories, EXPERT he prefers to avoid further ‘prema- 
correctly diagnosed mere than !$l 
percent of the cases presented. 

ture” estimates that might open the 

But even the advocates are co.6 ., 
field to more criticism. 

cernedthat enthusiasm for comput- 
“It’s likely that within 10 years 

er medicine be tempered by realistic 
there will be widespread use in 

assessment of the limitations of ar- 
clinical.settings. But I don’t really 

‘tificial intelligence. Not all of medi-’ 
know exactly what impedimenta 

tine can be translated into computer 
will get in the way,“,he adds. ‘We’re 

rules, .Lindberg said, and the pro 
on the verge of having doctors use 

, grams themselves must have some 
our systems, moving research from 

built-in capability of deciding when 
the labs to tests in clinical settings.” 

Lederberg said that, in any case, 
not to act. the problems in bringing artificial . . 

intellig&e into general practice go- 
far beyond the researchers them- 
selves. They will be “institutional ’ 
and procedural rather than tech&, 
cal. Who is going to pay for it,? Third- 
party payers (insurance companies). 
are not going to want added cost 
during the development peri&. 
even though it may pay off later.” 

Some have also questioned. 
whether computers with the capa- 
bility of making. medical decisions 
might also raise additional mal#rac- 
tice problems. But one ,expert ia the ( 
field said, ‘if they’re good enough, 
it may become malpractice not to 
use them.” .: 

Nonetheless, should the prom& 
ing performances of early Prtificiat 
intelligence efforts prove succes ( 
ful, Lederberg and others believe 
there is an “excellent” chance that 
in the foreseeable future every ha- 
man ‘doctor may be backed up by 
a clever. computer counterpart. 


